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(54) Medical device and method for producing the same 

(57) A medical device consisting essentially of stra- 
tum compactum of tissue membrane is provided. The 
present invention further provides a method tor produc- 
ing a medical device consisting essentially of stratum 
compactum of tissue membrane. The method com- 
prises the steps of: separating tissue membrane includ- 
ing stratum compactum from tissue; sterilizing or 
disinfecting the separated tissue membrane; and 
removing all other layers except the stratum compactum 
from the sterilized or disinfected tissue membrane using 
an enzyme. 
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defective tissue is conventionally and frequently repaired by Xerosis a ~ P^osOTess a 

a medical device substtutng the function of the tissue, ^"^^med^o^^ to have: bio- 

tomosis; and suitable operativeness. . or homo i oaous 0 r heterologous, are conventionally used 

mater, human fascia lata, horse pericardium because ^ materia | S 

On the other hand, synthetic polymer m * erals l are ^..^ de '^^^3; e syntheBc polymer materials are 
nave extent physic*, properties ^^^^ ^m^^Xty a^CiKe. More^er. 
inferior to the aforement,oned tissue<lerrved mate nals in terms " biocompa » Therefore, the synthetic 

these synthefc ^^^T^^ ^Z s?b^ ci ^a nove, medical device possessing 
polymer materials merely substitute the body tissue wnn ro^g" s>uu»ia 

,he rmTcarev1^ 

have been conventionally d^lop«l prosthesis utilizing human amnion. US 

More ^«^ c ~^ human amn,onde« ^^^X,^. there is a possibility that 
comprises cells and cytoplasm such as an ' <***T of p,^ which is a pathogen causing 
serious side-effects are caused due to the actvrty of asto* ™£wmian £ sufficiently cr0S slinked. tor exam- 
CreuU feldt^Jakob syndrome and an • m ™^'^ e f ° n , 0 " JS^i Parties of matehal, the modified human 

amnion cannot be absorbed in the body, and as "»« s "™9 materials permanently remain in the body 

transplantation. rorfihra i dura mater which has cell tissues, has been used tor several dec- 

A medical prosthes,s ^£* h ^ However, it is not legally accepted to be 

ades. and is accepted as a med,cal pros*e * ^^^ u * a mater Moreover, it has been recently reported that a 

sutu,etr»defertvepartasitisinthecasewheretheorgan B afe^ 
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Thus, a medical device, which ,s excellent in strength, softoe^ anc « and 
rty of preventing liquid and gas in the appKed P"""*"*™ ££#£££5 7 aSected par,: excellent bio- 

in Si another embodiment o, the present invention, the medio* dev.ce ,s hbrous. 

in still another embodiment o. the present present invention comprises 

According to one aspect of the present ^° n £°?^l^^™^ . bioateorbafale material. 

^T^rS^^^ 

age diameter of a pore in the range of about 100 toabout : 2000 M*n_ me mbranous and the bioabsorbable 

is reinforced with stitching of a fibrous material made of ,he ^°*f * device consisting essen- 

Acco-ding to another aspect of me present .nventm ametood ^''e mbrane including stream 

tTSc^^^ 

Thus, the invention described herein makes possible the ad ^^°JL^T* nUettng regeneration and self- 
bioaffinity and ^compatibility; (2) providing a ™^ev,o enable , M with regeneration 
repair of tissue of a defective portion, which is an e^ves^efer excreted so as not to 

ofVssoe of the defective portion and then* degraded o be^ £™ gfc^ations. which provides sim- 
remain inthebody, (3) providing a medical dev.ce excd ™ ^ment^ suture and anastomosis and 

plified operations and reduced operafon ««™ bye^ ngboth manua > « rejntofC|ng a mgM 

obviating drainage; (4) proving a "pSLsis of an affected site and repairing a 

device having the above exeeltert 'J^ ™*™ f^'fZfce having the above-mentioned excellent effects; and 
40 defective site; (5) providing a method for P"**™**™? l^^^^Zacal economic efficiency capable 
(6) provkiir* a medical device and a J^^?^ and ,ehM ^ 

Z^T^^^^^ to — ^ and Mna sw9ical opera - 

« '^'These and other advantages of toe present inveneon will become apparent to those skilled in toe art upon reading 
and M the following detailed description wito reference to toe accompanying hgures. 

which is reinforced by stitching. M « orn m a nerioheral area a shown in Figure 3. 
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turn therefrom. The tissue membrane .ncludes human cerebral TT^S invention is made of human 

KISO TO RINSYO (Basic Medicine and Clinical Medicine). 1 981 , Placenta , bee page o y 

denoted by the reference nunnery 1); stratum basemen, 
device according to the present invent, on cons.sts ^^J'^^^^c^ ^stratum compactum 

SIS —ved -esa^ed a^ed ^^3-^ 
w-The'esaHn^ 

defined by Japanese Pharmacopoeia No. c 370 tor noura constituting the fetal membrane 

Ura t*alSr 8 e^CS«rea.men, is subjected to u.trasonica«on using aseptic non-pyrogenic purHied 
Wa,6 Next. me thusobtained amnion is subbed » •M<££ ^^^ITJ^tl 
^ifh^dn^biected to ultrasonic washing o«ng ^ 

35 nous material. 

™ich ifa^umi to be poSessed by stream compact induded in human ammon, ,s observed. 
aAraioofmethfcKnessofsfra^ 

,3) The membranous materia, is acetlular and is compost of coLagens. which inciude coilagens of type .. type .... 
type IV. type V and type XVI (J. BifiChsm. 112. 856-863 (1992)). 

The above-mentoned membranous ma.eda. may be turner subiected to s.eri.i:a«k>n. disinfection. cross.inK.ng and 
^Tntsttrilizaion or *sinfe<*on treatment includes hea.,ng including a treatment using an autodave. UV irradiation. 

succinic anhydride. mflmhr , nn . _ material can be used as a medical 

be demonstrated through animal experiments. 
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thread or the piled thread prior to be.ng raMW ar0 " nd ^^^ SSeTrta w*Jdng agent, resulting in 
state so as not to leave any space; crossl.nk.ng the wound ma tonal £ y Lffing the mem- 

a tubular material; and removing the bar-shaped core matenal ttmtam-A ^P™ 1 ^^^ ^ of the 

with a reinforcing material so as to be used as a«^npos.te ™***^ e bioabsorba ble materials can 

^Asanexarrpleofacompositeme^^ 

is shown in Figure 2. The composite med.cal of stratum compactum. 

amn,on. Any method wbMriM "£bw**to matehal 7. For example, roller compression can be used. 

turn compactum and the membranous BI ° aDS0, ^ e " 1 ™~ ° .„._, .„,Iv am ole as follows First, a pair of membra- 

colic add. polylartc acid or a ^^ ^^^*^V^ th. merrbrane made of stratum 

c^r:^ 

^ u^ere^ndude. but are not limrted to, running stitch and zig-zag stitch. A regionwhere the 

inside and a line 20 mm ms.de from ^^^^^^'^^ a ^ shown jn F igures4 and 6. stitches 
and another stitch line is 10 mm and an interval between adjacent st-tches is 6 mm. 
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equal to that of a material before ^ rTrt ^e't^y "^mposite medical devioe not only suffidently 

"StS: SSS «TlSaS by way c, examples. the present Invention „ no, M 
thereto. 
Examples 

35 

(1) Working conditions 
A. Working environment 
40 1 . Working place 

All steps except for ultrasonication are conducted on a clean bench placed in a sterilized room (Class 100). 
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2. Clothing of an operator 

An operator puts on sterilized cap. mask, dust-free garment and shoes in another room before entering the dean 

should be substituted by another pair of sterilized rubber gloves. 
B. Water to be used for production and the like 

and Z 1 SuK to lllus lysa.e test to detect exotoxin. The water, from which no endotoxm » detected. ,s 



used tor production. 
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2. The apparatus should be sufficient* sterilized wHh 75% ethane, to present bacteria growth therein when no. 
used for a long time. 

3 Containers and toois used in each step are stiff icientty steri.ized wrth 75% ethano. and preserved until their use 
i by immersing into 0 1% benzalkonium chloride solution. 

(2) A production method using amnion of human fetal membrane 

1 . Separation of amnion from fetal membrane 

A container made o, stainiess steel ^^^^SS^^'SZ, SZEZSZZ 

mediate membrane. 

2 Removal of foreign substances (1) 

3. Ficin treatment 

First. 0.2 M phosphate butter soiution. P H 7 is prepared using «■*« ^h 

med ius 8 X- M Step 3 is conduced within 24 hours, preferably, several hours, more preferably, one hour after 
35 completion of Step 1 . 

4. Removal of foreign substances (2) 

completion of Step 3. 
45 5. Attachment of frames 

Arectangularfran^n^ 

so fixed with clips. 
6. Ultrasonication 
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7. Packing 

The membrane obtained by the above steps is impregnated with 0.1% b«*>nium chlorrte solution. Then, the 
membrane 15 put into a sterilized polyethylene bag which is in turn thermally sealed. 
The resultant membrane consists essentially of stratum com pactum 

(3) Quality of the obtained stratum compactum membrane. 

The thus obtained medical device consisting essentially of stratum compactum has the following qualities. 

1 . The membrane is transparent or semitransparent. 

2. No foreign substance is found to be attached to the membrane through observation using a loupe of 10 magni- 
fications. 

. . . trt fln Fr ipnmever fi as k and 100 ml of physiological saline was added thereto. The 

3. The membrane was placed into an Erlenmeyer TiasK, ana iuu ■ w i k j ~» 

solution was evaluated as suitable in the test. 

4 The menfcrane was asepfccally picked up from the package, and was partly cut into smaH p,eces with a pair of 
sterilized scissors under aseptic conditions. 

brane was evaluated as suitable in the fungus limit test. 
(4) Application of the resultant stratum compactum membrane 
35 4J. 

The resuttan, stratum compactum membrane which is a medical device of the present invent was sealed within 
prosthesis was confirmed through the animal experiment as ^'b^ ^ow. ra 

uid A and Liquid B on the defective site of pleura. The results are shown in Table below. 
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Individual Number 



Internal pressure at which pulmonary fistula is caused (cmH 2 Q) 



One minute after application 
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Five minutes 
after application 
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Ten minutes after application 
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Mean ± standard deviation 
Control 



20±8.7 



34.0+8.2 
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gous transplantations. 
25 A3. 

tubular material was sterilized, resulting in a ^ x "^"^ as desCfibed above ^ tne thread obtained in 
Another tubular medical device was formed in the same manner as describee aoove using 

item Theresurtant tubular medical devises can be used for an artificial urethrajn art* icia. ureter, an artificial esopha- 
gus, an artificial trachea or an artificial Wood vessel for homologous transplantation. 

4,4 
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heatino apparatus under asepte c^MMttM «« water The layered material was 

the apparatus tor 24 hours The obtained layered 002M borate bulfer pH 9.0 and 100 ml ot 5% succinic 

crosslink by Immersing it into a °* * ^™naL. After termination of the reac- 

anhydride solution in acetone at room temperature J* 2 ^"° as « was objected to a 

tion. the layered material was sufficenHy washed wrm wat* mSSdSoi was obtained. The struc- 

a medical prosthesis for homologous transplantation having suture reinforcing ability. 
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device in item 4.4. 
4_5 
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sides of the composite medical device. The peripheral area a i cor espo J? { , 22 F 4 is an enlarged 

a line 20 mm inside from the outer circumference of four sides of the membranous material \a.r g w 

2 nvn Figure 6 is ^^"a" insane Sns.de trom .he outer Coherence C me 

ffi^rxrrr^-i-^-- -i.™ 

30 the obtained composite medical device was 16 urn. 
4J 

The same procedure described in item 4.6 was repeated except that a zig-zag^pattem u^ as a stitch pat- 

toJmtad **» description as set forth herein, but rather that the cla,ms be broadly construed. 
40 Claims 

1 . A medical device consisting essentially of stratum compactum of tissue membrane. 

2. The medical device according to claim 1 . wherein the tissue membrane is human amnion. 

3 The medical device acceding to claim 1 or 2. wherein a matrix pattern on a top face of the stratum compactum is 
asymmetrical with respect to a matrix pattern on a bottom face thereof. 

4. The medical device according to any one of claims 1 to 3. wherein the medical device is membranous. 

5. The medical device according to any one of claims 1 to 3. wherein the medical device is fibrous. 

6. The medical device according to any one of claims 1 to 3. wherein the medical device is tubular. 
55 7. A composite medical device comprising: 

a medical material consisting essentially of stratum compactum of tissue membrane; and 
a bioabsorbable material. 
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8 The corrposite medica. device according to daim 7, wherein the bioabsorbable materia, is po.yg.yco.ic acid. poly- 
' lactic acid, or a copolymer including glycolic acid or lactic acid as ma.n components. 

material is interposed between a pair of membranous med,cal matenals. 

" 11 The composite medical device according to claim 7 or 8. wherein the medical material is membranous and the 
n^^erlanslefntorced with stitching of a tfcrous material made of the bioabsorbable matenal 

,2. A method tar producing a medica, device consisting essentially of stratum compactum o. tissue membrane, com- 

is prising the steps of: . ia . 

separating tissue membrane including stratum compactum from tissue. 

using an enzyme. 
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FIG. 4 
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FIG. 6 
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